Deamidation of soluble CD4 at asparagine-52 results in reduced binding capacity for the HIV-1 envelope glycoprotein gp120.
High-performance cation-exchange chromatography of recombinant soluble CD4 (rCD4) allowed the resolution of four charge variants. This charge heterogeneity could be eliminated by neuraminidase treatment of rCD4 and therefore can be attributed to different degrees of sialylation of the carbohydrate portion of this glycoprotein. A single acidic variant was observed upon cation-exchange chromatography of neuraminidase-treated rCD4 that had been stored in liquid solution, pH 7.2, at 25 degrees C for 6 months. This acidic variant was isolated by semipreparative cation-exchange chromatography and subjected to tryptic mapping analysis. Tryptic peptides were characterized by fast atom bombardment mass spectrometry (FABMS). The results of this analysis demonstrated that the acidic variant of neuraminidase-treated rCD4 is generated from deamidation at Asn-52. Digestion of the deamidated rCD4 with endoproteinase Asp-N confirmed Asn-52 as the primary site of deamidation. The ability of the deamidated rCD4 variant to bind gp120 was assessed by use of an ELISA-based binding assay. The binding capacity of the deamidated variant was 24% of the binding capacity of unmodified rCD4. The overall structure of the V1 domain in the deamidated variant was not markedly different from that of the native protein as probed with eight conformationally dependent anti-V1 monoclonal antibodies. Therefore, it appears that Asn-52 is directly involved in binding to gp120.